ABSTRACT Within 2 yr of the arrival of the invasive container mosquito Aedes albopictus (Skuse), the previously dominant invasive mosquito Aedes aegypti (L.) disappeared from many Florida cemeteries. At some cemeteries, however, Ae. aegypti populations seem stable despite Ae. albopictus invasion. We sought to understand this variation in the outcome (exclusion, coexistence) of this invasion, given that previous experiments show that Ae. albopictus is the superior larval competitor. We tested experimentally the hypothesis that climate-dependent egg survivorship differs between exclusion and coexistence cemeteries and that differences in invasion outcome are associated with microclimate. Viability of eggs oviposited in the laboratory and suspended in vases at six cemeteries was signiÞcantly greater for Ae. aegypti than for Ae. albopictus, and greater in 2001 than in 2006. Cemeteries differed signiÞcantly in egg survivorship of Ae. albopictus, but not of Ae. aegypti, which is consistent with the hypothesis that Ae. albopictus suffers site-speciÞc, climate-driven egg mortality that mitigates the competitive superiority of larval Ae. albopictus. Principal component (PC) analysis of microclimate records from vases during the experiments yielded three PCs accounting for Ͼ96% of the variance in both years of experiments. Multivariate analysis of variance of the three PCs revealed signiÞcant microclimate differences among the six cemeteries and between exclusion versus coexistence cemeteries. Stepwise logistic regression of egg survivorship versus microclimate PCs yielded signiÞcant Þts for both species, and twice as much variance explained for Ae. albopictus as for Ae. aegypti in both years. Higher mortalities in 2006 were associated with high average daily maximum temperatures in vases, with lethal thresholds for both species at Ϸ40ЊC. From 1990 to 2007, vase occupancy by Ae. albopictus increased and that by Ae. aegypti decreased, with increasing seasonal precipitation at one well-sampled cemetery. Results support the hypothesis that locally variable climate-driven mortality of Ae. albopictus eggs contributes to patterns of exclusion of, or coexistence with, Ae. aegypti.
Understanding the ecology of species invasions may serve both applied and basic research agendas (Sax et al. 2005 (Sax et al. , 2007 . Applied and basic interests converge when invasive disease vectors threaten public health and simultaneously alter distribution and abundance of resident species, leading to new insight about roles of ecological processes, such as competition and predation (Lounibos 2002, Juliano and .
One of the most widespread invasive mosquitoes, Aedes aegypti (L.), the primary epidemic vector of dengue and yellow fever, was spread cosmotropically from Africa, probably beginning in the 15th century via shipping (Tabachnick 1991) . The more recently dispersed arbovirus vector Aedes albopictus (Skuse) has a broader invasive range than its close relative Ae. aegypti because temperate populations of Ae. albopictus have egg diapause that facilitates invasion of areas with colder climates (Benedict et al. 2007 ). Owing to their similar life histories, including occupancy of container habitats provided by humans, Ae. aegypti and Ae. albopictus have encountered one another frequently in the tropics, with variable reported outcomes: 1) Ae. aegypti displacing Ae. albopictus in tropical Asian cities (Gilotra et al. 1967) ; 2) largely allopatric distributions of the two species on Madagascar (Fontenille and Rodhain 1989) ; and 3) apparent displacement of Ae. aegypti by Ae. albopictus in parts of the southeastern United States (OÕMeara et al. 1995 , Juliano 1998 ; and 4) coexistence in some areas of North and South America Braks et al. 2003 Braks et al. , 2004 .
Of many hypotheses proposed, interspeciÞc larval competition is the most satisfactory mechanism to explain the rapid displacement of Ae. aegypti by Ae. albopictus in much of the southeastern United States (Juliano 1998, Juliano and . InterspeciÞc competition is cited as the most common mechanism for population crashes of established invasive species (Simberloff and Gibbons 2004) , although exotic competitors rarely cause complete extinction of residents (Davis 2003, Gurevitch and Padilla 2004) . Displacement of Ae. aegypti by Ae. albopictus was more pronounced in rural and suburban habitats, which are more marginal for the former species (Juliano 1998) . Where these two species currently coexist in their invasive ranges, such as in south Florida and southern Brazil, Ae. aegypti predominates in urban areas and Ae. albopictus in rural sites with more vegetation (Braks et al. 2003 , Rey et al. 2006 ).
One of the major unanswered questions about the invasion ecology of these species is what facilitates coexistence, or the dominance of Ae. aegypti in urban habitats, despite demonstrated superiority of Ae. albopictus in larval competition (Juliano and Lounibos 2005) . In the laboratory, the outcome of competition between these species is condition-speciÞc, with Ae. albopictus superior when containers always remain wet, but Ae. aegypti superior when containers dry out regularly (Costanzo et al. 2005 ). The egg stage, which is characteristically laid out of water by most Aedes spp., differs among species in sensitivity to desiccation and high temperature. Eggs of Ae. aegypti tolerate desiccation and high temperature better than do eggs of Ae. albopictus (Sota and Mogi 1992a, Juliano et al. 2002) .
Here, we describe results from the Þrst Þeld tests for differential survivorship of eggs of these species under natural conditions in south Florida. In addition, we relate differential survivorship to container-speciÞc microclimates recorded during exposures of eggs in the Þeld.
Cemeteries, where the immature stages of container mosquitoes may occur in water-holding vases or urns (OÕMeara et al. 1992) , were used as experimental sites for comparing mortalities of recently laid eggs of Ae. aegypti and Ae. albopictus. Some of these cemeteries had known histories of arrival and establishment of Ae. albopictus in south Florida (OÕMeara et al. 1992 (OÕMeara et al. , 1993 and subsequent reductions in range and abun- dance of Ae. aegypti (OÕMeara et al. 1995) . To set the stage for experiments, we Þrst report results of mosquito surveillance since 1990 from eight cemeteries ( Fig. 1 ) and analyze the relationship between annual patterns of monthly precipitation and incidence of the two species at one well-sampled site. Experimental sites were selected based on contrasting patterns of relative abundance of the two invasive species among cemeteries (Figs. 2 and 3), which had been used previously to test for site effects on larval competition ).
Materials and Methods
Larval Surveillance at Eight Cemeteries. Seven cemeteries located in southwest Florida, and one in the Miami area ( Fig. 1 ) were sampled annually, or less frequently, for the aquatic stages of mosquitoes occurring in vases or urns near gravesites. Cemeteries sampled in 1990 Ð1992 were visited on more than one occasion each year, and results of relative abundances for those years are lumped annually (Figs. 2 and 3) . Surveillance from 1993 through 2007 was based on one annual visit, the timing of which varied from year to year. In south Florida, larvae and pupae of container mosquitoes may be recovered in any month (Lounibos and Escher 2008) .
The aquatic contents of any vases and urns containing water were extracted with a turkey baster or similar bulb-operated suction device. Aquatic contents Ͻ500 ml were placed directly in plastic bottles for transport in coolers to the laboratory. Contents of Ͼ500 ml were poured on site into ßat plastic or enamel trays, so that larvae and pupae could be selectively removed and pipetted into a bottle with water. Each transport vessel contained mosquito immatures from exhaustive sampling of a single vase or urn.
In the laboratory, third-and fourth-instar larvae were identiÞed to species with dichotomous keys (e.g., Darsie and Ward 2005 laid in the laboratory were exposed to ambient conditions for two-and four-week periods in six of the eight cemeteries (Fig. 1) Table S1 [online only]).
Rectangular grids were overlaid on aerial images of each cemetery, and numbers were assigned to each rectangle on the grid. Locations for setting each experimental vase were determined by random draws of these numbers, without replacement. Twenty-eight vases were set in each cemetery in 2001 and 24 in 2006, placed, where possible, in the shade of trees or grave stones. Each labeled vase had a drainage hole at its bottom, covered with screen to prevent entry of vagile insects, and insecticide (Permanone) was applied to the vase stem to deter entry of ants. Plastic screen netting (1.0-mm mesh), secured with a UV-resistant cable-tie (3M Brand), was used to cover each vase and to prevent wild mosquitoes from ovipositing.
In 2001, four experimental vases were randomly chosen after placement in the Þeld to harbor a Hobo (model H08-032-08, Onset Corp., Bourne, MA) data logger, set to record temperature and humidity once every 10 min; owing to the size of each Hobo, no space remained in these vases to hold paddles with eggs. In 2006, climatic data were recorded in four vases, randomly selected per cemetery, with Ibuttons (model 1923, Maxim Corp., Sunnyvale CA) which, owing to their smaller size, were glued inside each vase, leaving room for co-occupancy with paddles containing eggs.
One week after vases had been set, eggs on paddles were suspended within by means of spring clips attached to vase walls. One paddle of Ae. aegypti eggs was suspended directly opposite one paddle of Ae. albopictus eggs so that the two species would experience the same vase microclimate. Immediately after paddles were introduced, vases were covered securely with netting, so that only rainfall or Þne particulate matter could enter. As it was logistically possible to set only two cemeteries per day with paddles or depressors, the timing of exposure of eggs differed from 0 to 4 d between cemeteries. However, data loggers at each cemetery provided microclimate records precisely coincident with egg exposure periods.
At 2-and 4-wk intervals of egg exposure, 12 vases were randomly selected for removal of their eggs from each cemetery. At times of vase collection, microclimatic data were downloaded on site from each data logger to a laptop computer. Paddles were removed from vases and placed in humidiÞed containers for transport in coolers (Ϸ15ЊC) to the laboratory. Hoboes and Ibuttons were maintained in situ in their vases for the entire four week durations of experiments.
In the laboratory, each paddle was inspected under a dissecting microscope to remove previously hatched eggs and to count unhatched eggs. (Some premature hatching occurred, particularly in 2006, because the thick Masonite paddles retained sufÞcient moisture from the laboratory to stimulate hatch shortly after embryonation.) Subsequently, individual paddles were submersed for 24 h in 300 ml of deionized water containing 50 mg of larval food (1:1, yeast:lactalbumin) to stimulate hatching. After 24 h, paddles were removed and slowly dried for three days, then reimmersed in 300 ml of fresh, deionized water with larval food. The sum of larvae produced by these two immersions divided by the total number of embryonated eggs was used to calculate proportion hatching. Embryonated eggs were distinguished from infertile eggs by the bleaching method of Trpis (1970) . Data Analyses. Six microclimate variables were derived from records downloaded from each data logger: mean daily maximum (t max ), minimum (t min ), and average (t mean ) temperatures (ЊC), and mean daily maximum (rh max ), minimum (rh min ), and average (rh mean ) relative humidities. To reduce the number of correlated variables, these six microclimate means were subjected to principal components (PCs) analyses with PROC FACTOR of (SAS Institute 1990). PC scores that explained the most variance for both years were used as dependent variables in a multivariate analysis of variance (MANOVA) to test for differences in microclimate between years and cemetery types (n ϭ 2, extinction versus coexistence of Ae aegypti) and among cemeteries (n ϭ 6). The relative importance of the Þrst three PCs for explaining intercemetery microclimate differences was quantiÞed with standardized canonical coefÞcients (SSCs Scheiner 2001) .
Proportions of eggs of the two species that hatched were analyzed by MANOVA using PROC GLM of SAS (SAS Institute 1990) with type, cemetery (type), weeks of exposure (two versus four), and year (2001 versus 2006) as independent variables. Cemeteries in our design do not represent a typical random effect, in the sense that we did not choose them at random from all possible coexistence or exclusion cemeteries. We instead chose them based on previous knowledge of these sites. Thus, we treated cemeteries within types as Þxed effects in a MANOVA with the proportion of hatching eggs of each species as separate, dependent variables, and then compared egg survivorship for the different cemeteries.
InterspeciÞc differences in egg survivorship were analyzed by paired t-tests (pairing within vases; PROC TTEST of SAS Institute 1990), for the 2-and 4-wk data (arcsine-transformed proportions) across all cemeteries in both years. Stepwise logistic regression (PROC LOGISTIC, SAS Institute 1990) was used to determine whether microclimate variables, summarized by PC scores, could explain egg survivorship patterns in the six cemeteries. Separate logistic regressions were performed for the 2001 and 2006 data sets.
For the 1990 Ð2007 Rose Hill vase surveillance data, we ran multiple stepwise logistic regression (PROC LOGISTIC, SAS Institute 1990) of frequency of positive vases for each species in each year versus monthly precipitation for January through October of each year. Threshold for a variable to enter or leave the model was P ϭ 0.05. Because precipitation for November and December was missing in some years, and nearly all collections took place before November, we omitted November and December precipitation from this analysis. Running regressions including November and December, but omitting years with missing precipitation data, yielded similar conclusions.
Results

Patterns of Establishment and Exclusion.
Of the Þve cemeteries sampled in 1990 for mosquito immatures, Ae. albopictus was detected, at low relative abundances, only in two northerly locations, RH and JC (Figs. 1Ð3) . In three cemeteries in which Ae. albopictus was Þrst detected in 1991, FD, OH, and OK, container surveillance that year revealed low abundances of this species relative to Ae. aegypti (Fig. 3) . In the most southerly cemetery studied, WL, Ae. albopictus was not detected until 1995 (Fig. 2) . For the Þve cemeteries in which surveillance commenced in 1990, there was a signiÞcant negative correlation between latitude and year of Þrst detection of Ae. albopictus (r ϭ Ϫ0.94, P ϭ 0.019).
In the Þve cemeteries where Ae. albopictus was Þrst detected in 1990 Ð1992 and which were sampled the following year, a dramatic shift in relative abundances, favoring Ae. albopictus over Ae. aegypti, was observed within one year after establishment (Figs. 2 and 3) . In three of these Þve sites, OK, FD, and JC, Ae. aegypti disappeared from vase samples after 1992 and was never detected again in the subsequent 15 yr (Fig. 3) . In three other cemeteries (OH, FM, and RH), Ae. aegypti persisted through 2007 but at low abundances relative to Ae. albopictus, and compared with its numerical dominance in the early 1990s at these same sites (Figs. 2 and 3) .
At PM, which was sampled less regularly and only since 1997, Ae. aegypti coexisted in greater abundance relative to Ae. albopictus (Fig. 3) , and at WL, an apparent establishment of Ae. albopictus was transient, lasting only 2 yr (Fig. 2) .
For both species, regressions of frequency of vases occupied at Rose Hill versus annual monthly precipitation for that year were signiÞcant and yielded relatively high R 2 (Table 2) . For both species, precipitation in June was the Þrst variable entered into the model and yielded the strongest individual prediction based on a chi-square test (Table 2 ). The sign of the (Table 2) . Two of the three months that were retained in the Þnal model for Ae. albopictus had positive coefÞcients, whereas 5 of 6 mo that were retained in the model for Ae. aegypti had negative coefÞcients ( Table 2 ), indicating that, in general, Ae. albopictus increased but Ae. aegypti decreased in vase occupancy with increasing precipitation. Ae. albopictus vase occupancy depended most on precipitation in summer and early autumn, whereas vase occupancy of Ae. aegypti depended most on precipitation in summer, spring, and late winter ( Table 2) .
Frequency of Ae. albopictus vases increased over time and was high in most years (Fig. 4) . In contrast, frequency of Ae. aegypti showed frequent and precipitous drops and recoveries that were generally well predicted by precipitation data for that year (Fig. 4) . (Table  3) . However, rotated factor scores indicated that different variables had strong loadings on the important PCs in the 2 yr, t max , t min , and rh min contributing most heavily to PC-1 in 2001 and t min and rh max contributing most to PC-1 in 2006 (Table 3) . PC-1 was positively Table 3 ) of annual vase occupancy for a species versus monthly precipitation (data from the SERCC). related to hot, low humidity microclimates, as reßected by the strong positive loadings on t max , t mean and negative on rh min in 2001 and the combined data from both years. On average, aegypti-coexistence cemeteries in 2001 had positive scores on PC-1 and negative scores on PC-2, and in 2006 positive scores on both PC-1 and PC-2 (Fig. 5) . These aegypti-coexistence cemeteries tended in 2001 to have higher t max and t mean and lower rh min and in 2006 higher t min and lower rh max (Table 3) .
Microclimates and Coexistence Versus Extinction
A MANOVA using scores from the Þrst three PCs as independent variables detected signiÞcant differences in microclimates among cemeteries and between cemetery types and years (Table 4) . SCCs indicated that PC-2 contributed the most to all three signiÞcant relationships. Although the interaction between cemetery and year was signiÞcant, the interaction between type and year was not, indicating a consistency between years in comparative microclimates of coexistence and exclusion cemeteries.
Egg Survivorship. Mean egg survivorship was consistently signiÞcantly higher for Ae. aegypti in the same vases with Ae. albopictus (Table 5) . MANOVA on the proportions (arcsine-transformed) of Ae. aegypti and Ae. albopictus eggs surviving detected signiÞcant effects of weeks, year, cemetery (type), and a marginally signiÞcant effect of type (Table 6) . Two-way interactions were signiÞcant, except for type ϫ year ( Table 6 ), indicating that trends in survivorship between cemetery types were consistent between years of experiments.
For Ae. aegypti there were no signiÞcant differences among cemeteries in mean proportions surviving (pairwise TukeyÐKramer tests, all P Ͼ 0.43) ( (Table 7) . SpeciÞcally, at two extinction sites, OK and FD, egg survival of Ae. albopictus was signiÞcantly higher than at PM, a coexistence site, and FD had higher survivorship than OH, another coexistence site (Table 7) . Bivariate means comparisons derived from the significant interactions of cemetery ϫ year and cemetery ϫ week yielded similar trends. In particular, signiÞcant differences between bivariate means in 2001 (Fig. 6A ) and for 2-and 4-wk exposure periods (Fig. 6B ) were more strongly inßuenced by intercemetery differences in Ae. albopictus survivorship than that of Ae. aegypti.
Linking Microclimate and Egg Survivorship. The higher mortality of eggs on paddles in 2006 was associated with higher regional temperatures recorded in that year (Table 1) . Owing to the fact that 24 vases with experimental eggs also contained Ibutton data loggers, it was possible to associate egg mortality with microclimates within the same vase. Strong negative correlations were observed for both species between average daily maximum temperatures and egg hatchability (arcsine-transformed) (Fig. 7) . For both species, high mean t max values were lethal, killing all eggs on exposed paddles. Eggs of both species suffered complete, or nearly so, mortality in vases maintained for four weeks, all of which recorded daily mean t max values of Ͼ39ЊC (Fig. 7) .
Stepwise logistic regressions were performed, separately for each species, to relate two-week egg survivorship with microclimate variables, condensed by separate PCA analyses for 2001 . In 2001 three PCs contributed to the model, although their order of entry differed between Ae. albopictus and Ae. aegypti (Table 8) . The model for Ae. aegypti explained Ͻ12% of the variance in egg survivorship, but the model for Ae. albopictus explained Ͼ20% (Table 8) .
As expected, the signiÞcant stepwise regression models for 2006 explained less variance than those for 2001, and one PC did not contribute signiÞcantly to the model for Ae. albopictus ( (Table 8) .
Discussion
The signiÞcant negative correlation between latitude and date of Þrst detection of Ae. albopictus corroborates the north to south spread of this invasive species throughout Florida (OÕMeara et al. 1993) . After the initial impacts of Ae. albopictus during the acute stage (Strayer et al. 2006 ) of its invasions, the eight cemeteries surveyed retained consistent patterns of mosquito relative abundance in subsequent years ( Figs. 2 and 3) . Although it may seem that proportional abundances of Ae. aegypti and Ae. albopictus are currently at equilibrium at these sites, long-term studies of invasive species effects indicate that responses of resident fauna may change after many years (Strayer et al. 2006 ). During the current chronic phase of the Ae. albopictus invasion in the southeast, eco- logical and evolutionary processes that could modulate its effects include changes in 1) the abiotic environment (e.g., warming), 2) the biological community (e.g., addition of other invasive species into the container community), or 3) the invader itself (e.g., through natural selection). Climate-change induced hotter and drier conditions in south Florida could, based on the current and other studies (Juliano et al. 2002 , Costanzo et al. 2005 , favor a recrudescence of Ae. aegypti relative to Ae. albopictus. We previously demonstrated that the impact of larval competition, believed to account for the reductions in range and abundance of Ae. aegypti during the acute phase of the Ae. albopictus invasion of the southeast (Juliano 1998) , was consistent across cemeteries ) and, therefore, variation in the aquatic environments is unlikely to account for variation of outcome of invasion among cemeteries (Figs.  2 and 3) . The rapidity and apparent permanence of the asymmetric effects of larval competition may be related to the relative simplicity of the aquatic community in cemetery vases and urns, where predators and other macrofauna, beside these two Aedes spp., are uncommon. In the more diverse aquatic communities of shaded tires or treeholes occupied by Ae. albopictus, the superior competitive ability of this invasive species is mitigated by selective predation that favors its coexistence with an inferior competitor, the native treehole mosquito Ae. triseriatus Lounibos 2005, 2006; Juliano and Lounibos 2005) .
Previous geographic surveys (Fontenille and Rodhain 1989, Leisnham and Juliano 2009 ) and laboratory experiments (Sota and Mogi 1992a , Juliano et al. 2002 , Costanzo et al. 2005 have suggested an important role of climate in determining distribution and abundance where the ranges of the two species overlap. Ours is the Þrst Þeld test of differential viability of a nonaquatic stage of the two species exposed to natural environments in their invasive range. Although superior survivorship of the Ae. aegypti egg was clearly evident, cemetery-speciÞc effects did not unequivocally support our hypothesis, in part because of low statistical power to demonstrate an effect of cemetery type (coexistence versus extinction). SigniÞcant differences were demonstrated in Ae. albopictus mortality among cemeteries, albeit not consistently in the hypothesized direction of coexistence Ͼ extinction. The lack of differences in Ae. aegypti survival among cemeteries, and the relatively small amount of variance explained by microclimate in logistic regression models (Table 8) are consistent with previous observations indicating that the egg stage of this earlier invader is much less sensitive to climate.
Annual differences in monthly precipitation provided strong prediction of frequencies of the two species, and supported the expectation that wetter conditions favor Ae. albopictus (regression coefÞcients primarily Ͼ0) and drier conditions favor Ae. aegypti (regression coefÞcients primarily Ͻ0). This result is consistent with the hypothesis that differential death by desiccation of eggs plays a prominent role in determining interyear, within-site variation in abundances of these species. This result coupled with mechanistic studies of desiccation tolerance of eggs (Sota and Mogi 1992a, Juliano et al. 2002) , laboratory competition experiments manipulating drying regimes (Costanzo et al. 2005) , previous investigations of distribution and abundance (Fontinelle and Rodhain 1989, Juliano et al. 2002) and differences in humidity and temperature among sites (this study), provide convincing circumstantial evidence that drying of containers is a prominent determinant of the distribution and abundance of these species, and that the different responses of the two species to this environmental variable may contribute to stable coexistence of these competitors in a ßuctuating environment (Chesson 2000) . Drought resistance of the Ae. aegypti egg has been long known (Christophers 1960) and was probably selected for in the course of domestication of the anthropophilic subspecies that may have acquired such traits in North Africa before its widespread dissemination, chießy by shipping (Tabachnick 1991) . Desiccation resistance has been shown in the laboratory to be a heritable trait in eggs of Ae. albopictus, leaving open the potential of this species also to adapt to drier environments (Sota 1993 ).
When exposed to high temperatures, eggs of both species were vulnerable to the high average daily maxima observed in some vases during the 2006 experiment (Fig. 7) . Thermal death at Ϸ40ЊC conÞrms old laboratory studies that showed the survivability transition of Ae. aegypti eggs was between 39 and 42ЊC (Bacot 1916) . These unexpectedly high average daily maximum temperatures (Fig. 7) observed in randomly placed vases suggest that there should be strong selection on ovipositing females to lay eggs in cool and shady sites.
It should be noted that the exposed eggs used in this study were not in diapause, which is unknown in Ae. aegypti (Christophers 1960 ) but confers enhanced survivorship on temperate Ae. albopictus eggs exposed to humidity stress (Sota and Mogi 1992b) . Although egg diapause has been identiÞed in south Florida populations of Ae. albopictus , this dormant stage is observed in nature only during December and January in south Florida (M.H.R., unpublished) and would not be naturally observed during the springtime periods of our experiments.
It was probably an oversimpliÞcation of our initial hypothesis to lump the three coexistence cemeteries as one "type." In two of the three, FM and OH, the abundance of Ae. aegypti relative to Ae. albopictus has been persistently low since the acute stage of the Ae. albopictus invasion (Fig. 3) . Although Ae. aegypti is also relatively rare at RH, near OH (Figs. 1 and 2 ), our analysis also shows that frequencies of both species ßuctuate from year to year, and are strongly related to precipitation in different months (Table 2 ; Fig. 4.) . By contrast, PM perennially had far more Ae. aegypti than Ae. albopictus (Fig. 3) , but was lumped into the same coexistence category as FM and OH.
Previous studies on oviposition by these two species in south Florida showed that Ae. albopictus was positively associated with vegetation and Ae. aegypti with urban landscape features, such as pavement (Rey et al. 2006) . Although landscape features at our cemeteries have not been quantiÞed, sites where Ae. albopictus excluded Ae. aegypti (FD, OK, and JC) are more rural and vegetated, whereas those where Ae. aegypti persists (FM, OH, and RH) or dominates (WL) are suburban or urban, with less vegetation and more pavement. These latter cemeteries also place Ae. aegypti in closer proximity to humans, known as the preferred bloodmeal host of many populations of its domestic subspecies (Christophers 1960) . Adult Ae aegypti also survive longer than adult Ae albopictus in dry conditions (Mogi et al. 1996, Reiskind and Lounibos 2009 ). Thus, superior survival in both the adult and egg stages probably contributes to the coexistence of Ae aegypti with Ae albopictus in the hotter, drier cemeteries. Fig. 7 . Plots of egg survivorship versus mean daily maximum temperatures from Ibutton data loggers located in the same vases as experimental paddles containing mosquito eggs. Open symbols represent two-week and Þlled symbols are four-week exposures. There are no 4-wk records from OH because all paddles, chosen randomly for removal, in Ibutton vases at this cemetery were removed after 2 wk. Rho is SpearmanÕs rank-order coefÞcient from correlations performed on arcsine-transformed proportions hatching. 
